The effects of insulin-like growth factor analogues on survival of cultured cerebral cortex and cerebellar granule neurones.
Insulin and insulin-like growth factors (IGF-I, IGF-II) are closely related polypeptides which are found in the CNS and which promote neuronal survival and neurite outgrowth. They are each associated with specific cell surface receptors and several soluble binding proteins (IGFBPs) which are involved in regulating function and availability. Two analogues of IGF-I were produced by site directed mutagenesis: (Gln3, Ala4, Tyr15, (Leu16)IGF-1 (QAYL-IGF) and a B-chain mutant in which the first 16 amino acids of IGF-1 were replaced by the first 17 amino acids of insulin. These analogues have significantly reduced binding affinity for IGFBPs. Using glucose deprivation as a damaging stimulus and assaying lactate dehydrogenase released from cultures as a marker for cell death, we have investigated the effect of IGF analogues on cell death of cerebrocortical and cerebellar granule cell cultures. In the presence of IGF-I, QAYL-IGF or B-chain mutant, the amount of LDH released from cortical and cerebellar granule cell cultures was significantly reduced compared to control (no glucose), indicating that these molecules promote survival. Both QAYL and B-chain mutants, which have reduced affinity for IGFBPs, are as effective as IGF-I in promoting cell survival in conditions of glucose deprivation and their reduced affinity for IGFBPs has no apparent deleterious effect on their neuroprotective function. We also show that the neuroprotective effect of the IGF analogues is due to a direct effect on the neurones in these cultures and is independent of the presence of glia.